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CJtltTiRIi 1 0 0 m o 1 %, _tRtt 5 0 0 m o 1 %"t?&&o tfrt L^TESfi 
1 1 0 m o 1 %Xh*) . ftt L^±m& 3 0 0 m o 1 %X$>2> 0 

•C**Ltf^tcR5g$*L-f, 0Hx.l£, tK> .x*y-;K ^n;V-A/ 
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»t Lv» 0 ttffl$ft&*HJ#SMft«fc LTii, TV * * y h (al iquat 
) 3 3 6, jMkrf^l?'J^9A, f 'Jxf ;i/TV€x^A, ;£ 
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it*?^)i< h U xw^^ex^A, ^fcrh^WTV^x^A, ^br-h 

. Mfh^yf^jjs-^A, A^hy***-/^*-****-**, jut 

t>*S- 1 8-^9^V-6. yy^nA^yjV- i 8 - 9 ? >- 6^$<D? 9 
S > x. - x A4MMq£lf £> *i, #£l<i*!Mt>*-^a £ *l * o 

[0 0 4 3] 

±8B»«Ottffl*W\ JRFH«|R$tLJ&*0-C(±*v^ ffc£-$& (4) CMtt 
TRtt lml/g Oit^ 19 > ±155 lOOml/g cDfire&^o RJSolW^tt 
*&SH4*#flt1-*LWr, ftt tv^TI?Bti2m l/g<7)»-e^>!9, #S Lv\fcRtt 
2 0m 

[0 0 4 4] 

it^m (4) Ultimo 1%*TRC> 1 OOmo 1%£ 

»^*-t?o|EH^ttitojBje«:S^i-*Ci:^-T?§«o H&WfctiTRIi- 2 0 
"CT'^b i) v ±M\t 15 0 r-C^^o £f £ Lv*TRtt 0 VX~$> *) , Sf $ H/>_tRli 
10 OWSo 
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- (HPLC) *^L7tK^J8[Ojgl^W^tcj: 0«l^**it*«-C§, ft 

±8BRJC&o^ftfe31^ftfcL-Ctt, #teffi5£$*Lfcv*a* % ffifcfc, WLtf. 
1tT>*-?7&7mffi.*mtiL, fr* h;W^>\ ^?V-tf>\ V^)V^ 

[0 0 4 7] 

fa&R&Sft&fcO-ettfcvv, £fc N HPLC h ^ 7 4 -) 

*7A:nacalai C8 4.6 mm I . D. X 2 5 0 mm 

: 10 mM|NaH2P04-Na2HP04| (pH=6. 8 

) /7-fe h V;V= 1/1 (vol/vol) 

: 1 ml /m i h 
tffilUV 2 5 4 nm 

: 4 o v 
&A4 : 1 0 fx 1 

*7A:CHIRALCEL OD-H 4. 6 mml. D. X2 5 0 mm 
: n-A^rt>/'fV7'nAV-;V=9 5/5 (vol/vol) 
I 0 . 5 ml /m i n 
Mffi : UV 2 5 4 nm 
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*9am? : 4 o *c 
&A4 : l o ix l 

(HJfcflll) (2R/S, 4S) -4- [ (^-^yV)V^^=yiJ)Vif,=.)V) 7 

(S) -1- (N-^V^t^y*;^-^) 7 5.S-2, 3-yn/t>i; 
*-;l/2. 0 0 g(8. 8 8 mmo l)«r 0 m 1 JCJlfl|$* % * 

A/hJWh'J>f^2, 58 g(24. 3 mm o 1 > 2 7 Omo 1 
16 mg, (0. 2 6 7 mmo 1> 3. 0 Omo 1 %)*&JnU 1 1 OICC 
3«PMflB^Lfeo M*-CifriPLfc|k 7^-7*1 0 m 1 SriDx.TRJE&* 
#lLL£ 0 ^$tf£> 7f<Jf £ > 1 0 m 1 -C^iblc 2 EHftfcH U ^tMi 

lt*Lfe& H^*g«LT, (2R/S, 4S) -4- [ (N-^>y>t^y 
jfr^jK^/l/) T$J*+A/\ -2-^h^rv-l, 3-^*#V9>2. 47 

HPLCf#IHFI:6.'3 0^ 6. 61^ 

lH NMR (4 0 0MHz, CDC 1 3) * 7 . 3 6- 7. 3 3 (5H, m) , 
5. 7 4, 5. 7 0 (1 H, sX2), 5. 36, 5. 14 (1H, bsX2) 
, 5. 14 (2H, s), 4. 45-4. 40, 4. 35-4. 30 (1 H, m 
X2), 4. 11-4. 05, 4. 16-4. 12 (1H, mX2), 3. 78 
-3. 27 (3H, m) , 3. 32, 3. 31 (3H, sX2) 
($3fcM2) (2R/S, 4S) -4- [ "(N-^>> ? ;v**->#;i/>K-;i') 7 

(S) -1- (N-^>y>t^ry*;hf^;v) 7^/ -2, 3--/n^>^ 
*-;H. 00 g(4. 44 mmol)niVx>10 mlCK?^ t 
^Mif'Jxf^l. 79 g(12. 0 mmo K 2 7 Omo 1%), f|# 
7. 9 mg (0. 132 mm o 1 „ 2. 9 8mo 1%)^J)PU 1 10t 
XSmmmnLtzo IfiJ-r^L^ 7>^-77]c5 m 1 SrJOx.rac&* 
L£ 0 TfcM £ h 5 mlT*$f>}:2 HJfttB L, ^#W^ft 
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»Lfc&, X&timLX, (2R/S, 4S) -4- [ (N-^>v;V**v:*7 
7</^f;H -2-xh^y-i, 3—^**V5>l. 36 g 

HPLC^#^Ffa : 6. 5 653*. 7. 00^ 

lH NMR (400 MHz, CDC 1 3) * 7. 36-7. 30 (5H, m) , 
5. 8 2, 5. 7 8 (1 H, sX2), 5. 51, 5. 20 (1H, bsX2) 
, 5. 17 (2H, s), 4. 44-4. 34, 4. 34-4. 33 (1 H, m 
X2), 4. 16-4. 14, 4. 01-4. 04 (1H, mX2) , 3. 80 
-3. 28 (3H, m) , 3. 6 2, 3. 5 8 (2 H, mX2) , 1. 23, 1 
. 22 (3H, tX2, J = 7. 2Hz) 
(21*013) (2R/S, 4S) - 4- [ (N-^v>;V**~>#;V#->V) 7 
5 -2-^ b^rv-2-^^;V- 1, 3-yt^V7><7)SI 

(S) -1- (N-^v^V^v^V**-^) 757-2, S-^yy 
*-;V2. 0 0 g(8. 88 mmol)i»fW/10 mlCHIH 
, h V * ^ 1.36 g ( 1 1 . 3 mm o U 1 3 0 m o 1 %) 

, p- Y)V^y^)V-^y^— 7K^D^4. 3 mg (0. 0 2 2 6 mmoK 0 
. 2 5mo 1%) *r*iDU gffitMB#IHHi#Lfco Lfc&* X 

Sf£*tT, (2R/S, 4S) - 4- [ (N-^V^Vt^y*^^^) T 
5;^f;V] -2-^h^ry-2-^f;V-l, 3 - <7 > 2 . 48g£ 

HPLCMHK: 6. 7 8 55% 7. 15^ 

lH NMR (400 MHz, CDC 1 3) * 7. 36-7. 30 (5H, m), 
5. 38, 5. 08 (1 H, bsX2), 5. 11 (2H, s), 4. 41-4 
. 4 0, 4. 3 9-4. 3 2 (1 H, mX2) , 4. 16, 4. 09 (1H, t 
X2, J = 7. 6Hz) , 3. 7 2, 3. 6 7 (1 H, tX2, J = 7. 6Hz 
) , 3. 5 5-3. 4 4 (l.H, m),3. 39-3. 24 (1 H, m),3. 
27 (s, 3H) , 1. 5 6, 1. 5 5 (3 H, sX2) 
(MMW 4 ) (2R/S, 4S) -4- [ (N-^>^t^y*;V^^) 7 
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(S) -1- (N-^>y>t*y*^*-^) T^.J-2, 



^bftahVif^O. 927 g(5. 68 mm o K 1 3 0 m o 1 %)„ 
p - Y)Vjls> 7Mfc%2. 3 mg (0. 0120 mm o K 0. 

2 7m o 1%) *$8iDU lft®W$Ltz Q it^&MJE©* LfcflU 

(2R/S, 4S) -4- [ (N-^>v>t^y*^**-M 75 
-2 h^rv-2 1, 3-yt^rV7>l. 3 4 g£ 

HPLC^H^: 7. 5 2 5K 8. 0 0# 

lH NMR (400 MHz, CDC 1 3) £7. 37-7. 31 (5H, m) , 
5. 58, 5. 11 (1H, bsX2), 5. 11 (2H, s) , 4. 42-4 
. 32 (1H, m) , 4. 15, 4. 08. (1H, tX2, J = 7. 6Hz) , 
3. 7 6, 3. 7 0 (1 H, tX2, J = 7. 6Hz), 3. 5 4, 3. 5 3 ( 
2 H, qX2, J = 7. 1Hz), 3. 3 9, 3. 3 5 (1 H, tX2, J = 5 
. 8Hz), 3. 31, 3. 26 ( 1 H, tX2, J = 6. 1Hz), 1. 57 
, 1. 56 (3H, sX2) , 1. 18, 1. 17 (3H, tX2, J = 7. 1 
Hz) 

(MMWS) (2R/S, 4S) -4- [ (N-^yy;vt^y*;wt*-^) 7 
5/^f;V] -2-* h^y-2-7*Dt>-l, 3-9**V7><Dmm 

(S) -1- (N-^y^;i/t + y*^*-^) 75 7-2, 3--fu^y-J 
*--/H. 0 0 g(4. 4 4 mmo l/>5 mn:il)|$^ 

^-^Ml^h i;^^;l/0. 8 4 4 g(5. 68 mmol, 130mol%), 
p - Y)V3->*)\,*Z'W.— 3k*D%2. 1 mg (0. 0110 mmol> 0. 
2 5mo 1%) **HDU iltlWJWLfc, *£JK*$*ffi«*LfcgL K£ 
^tLt, (2R/S, 4S) -4- [ (N-^yy^t4y*;V*-^) 75 
-2-7 f*y-2-7*n^-l, 3-mV9Vl. 38 g 
£&femfc?>^7*xV*v-&£-%£ LT#/c 0 
HPLCffif^: 2 1. 6 53\ 2 4. 5^ 

lH NMR (4 0 0MHz, C D C 1 3) £ 7. 3 7- 7. 3 0 (5 H, m) , 



0 0 g(4. 4 4 mm'o 1 )*mk*i L l'>5 mlKIHH, 
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5. 38, 5. 05 (1 H, bsX2), 5. 11 (2H, s) , 4. 42-4 
. 3 9, 4. 3 9-4. 2 9 (1 H, mX2) , 4. 17, 4. 08 ( 1 H, t 
X2, J = 8. 0Hz) , 3. 7 2, 3. 6 7 (1 H, tX2, J = 8. OHz 
) , 3. 3 6-3. 4 5 (1 H, m) , 3. 72, 3. 3.2 (1H, tX2, J 
= 6. OHz) , 3. 25 (3H, s) , 1. 7 8, 1. 7 5 (2H, tX2, 
J = 3. 6Hz) , 1. 4 6, 1. 4 3 (2H, mX2) , 0. 9 3 4, 0. 9 
2 7 (3H, t X2, J=3. 6Hz) 

(H»J6) (2R/S, 4S) -4- [ (N-^>v^**->#;Wi?-;i/) 7 
-2-^h+y-2-7x-;i'-l, 3-yt^V7>0|?3l 
(S) -1- 757-2, S-yny^v* 

>H. 0 0 g(4. 4 4 mmo l)^M^fl/>5 m 
t^f^lff ^'J^f;H. 05 g(5. 68 mmoK 130mol%) 
, p- h;vx>^H>i!h $m%0 2. 63 mg (0. 0138 mmoK 

o. 3 1 mo 1%) zmmu mu^mmmw^tzo ii*«o*L^t 

> E^jlLf, (2R/S, 4S) -4- [ (N-^>vWy*H'^ 
) T5/^f;v] -2-^f^y-2-7x-JV-l, 3-S>**V7>l. 3 

UPLC^tWmm: 2 0. 63% 2 3. 8# 

lH NMR (400MHz, CDCI3) <S7. 58-7. 54 (2H, m), 
7. 44-7. 34 (8 H, m) , 5. 45, 4. 96 (1 H, bsX2), 5 
. 13, 5. 09 (2H, sX 2) , 4. 5 8-4. 5 9, 4. 3 9-4. 3 0 

(1H, mX 2) , 4. 3 2, 4. 2 2 (1 H, tX2, J = 7. 6Hz) , 3 
. 89-3. 86 (1 H, m), 3. 50-3. 47 (1 H, m), 3. 35- 
3. 29 (1 H, m) , 3. 21, 3. 20 (3H, sX2) 

{mmMD (2R/S, 4S) -4- [ (N-t-7b^y*;V^) 75 
y^^;v] -2-^^y-2-^f;v-l, 3 -^t^V yXDMik 
(S) -1- (N-t-yf^y*;v**-;v) 7^-2, 3 -:/n 
-)H. 5 1 g(7. 92 mmo D^^Vx^lO m 1 t»*Si 
hitF^f;V2. 56 g(21. 4 mm o K 2 7 0mol%),Sil 
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2 mg(0. 2 0 mm o 1 > 2. 5 3 m o 1 %) £i&bn U MiST? 5 B#|?^ 5 

ovv2 4mmmwLtzo mmm^L^tz^ ^^icntio.mgio. 1 

7 mmo K 2. lOmo 1%)»U 1 St%®®WLtz 0 

fflWCfrULfclk U *£*S*LT. (2R/S, 4 

S) -4- [ (N-t-rh^y*;^^) 7^>f;P] -2-^h*~>- 

HPLC^#ft; *7A:nacalai C8 4.6 mml.D. X2 
5 0 mm> W>W& : 1 0 mM |NaH2 P04-Na 2HP04| Tfcigffc ( 
pH = 6. 8) /74rh-b';^=l/l (vol/vol) 1 ml 

/m i n, ^tb : UV 2 10 nnu *9Afi|| :40 "C, &AS I 1 0 // 
1 

HPLC§#^:6. 0$3\ 6. 3# 

lH NMR (4 0 0MHz, CDC 1 3) *5. 12, 4. 83 (1H, bsX 
2) , 4. 3 9-4. 3 7, 4. 3 7-4. 2 9 (1 H, mX2) , 4. 15, 
4. 08 (1H, tX2, J = 8. 0Hz) , 3. 7 4-3. 6 8 (1 H, m) 
, 3. 5 0-3. 4 7 (1 H, m) , 3. 2 9, 3. 2 8 (3H, sX2) , 3 
. 26-3. 19 (1 H, mX 2) , 1. 57, 1. 55 (3H, sX2), 1 
. 4 5 (9 H, s) 

(2R/S, 4S) -4- [ (N-*<>i?n/**is1rA'%i—fr) T 
^^f^] -2-* h^rv— 2-*f-)V- 1, 3-yt^rV7>OSl 
(S) -1- (N-^^y>t^ry*;i/'f-;v) T^y-2, 3-yn/\'>yt 
-^2 0 2 mg(0. 8 8 8 mmo l)S:h;Vxy4 mlCSR 
h*»h';^f^2 9 8 mg(2. 48 mmo 1 , 2 8 0mol%KMI 
#9. 4 mg(0. 0 6 9 0 mm o K 7. 7 7 m o 1 %) *&2mU 110 
tt^WWL^ mtatT'^iPL^ 7jc5 ml *mk.rBLfc*®±Ltz 
o 7j<Ji & h ;vx > 1 0 m 1 T*S 2 EJ&Jii U MBE^Ii U Jt^fg 

tit, (2R/S, 4S) -4- [ (N-sOVfrOrlri/jj )Vi$=-)\,) T 3. S 
JT-fr] -2-* h*is— 2-^^;V-l, 3-^^rV7>2 3 9 mg^l 
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(H»J9) (2R/S, 4S) -4- [ (N-^^^^t^y*iWf-;p) r 
-2-;* h^rv- 2-^f-;V- 1, 3-V**V*7l'<Dmk 

(S) -1- (N-^>v?;l/^^v^;V^;v) 75^-2, Z-^u^z/Vit 
-^2 0 0 mg(0. 8 8 8 mmol)H;H>3 mlClSH, 
>ftlb'^f;V2 9 8 mg(2. 48 mm o U 2 8 0 m o 1 %K f'Jx 
f^75V-1^10 mg(0. 0328 mm oK 3. 70mol%)^ 

irau 1 1 ovc2wmmwLfz 0 m^t t-^±pl^ *5 m 1 ^*d£tk 

J&Sr^ltL^o im^Y^^-yiO m 1 K 2 EllftffiU Mffij^ 

iU I^JILt, (2R/S, 4S) -4- [ (N-^>^t^y*;^* 

7?;^f;i/] - 2 h*v— 2 l , 3-^t^V7>2 5 

3 m g ^HfeitO:;7^f 1/ tv-^D f: LT#£ 0 
(^MlO) (2R/S, 4S) -4- [ (N-^>y;vt^y*;i^f-JV) 
T^y^^;V] - 2-^ h^ry- 2 1, 3 V 7 ><9$Bi 
(S) -1- (N-^v;v**v#;w-K-;v) r^y-2, s-^vy't 
-;V2 0 0 mg(0. 8 8 8 mm o 1 ) & b )Vz.y 3 m nc!gg^$-£ N 

V 0 0 mg(2. 50 mm o K 2 8 Omo 1 %)> y'J* 

r;v(9. 4 mg)»U 110 tt2iFWL^o BL>i^illI* 
^n7f^77^-t:J; *)##f L£ t d^. MWLtv^:^ (2R/S 
, 4S) -4- [ (N-^y^Vt^ry*;Kf-^) T^/^^] -2-pi'h 
^ry-2-^f;v-l, 3-yt^V7^±4I!|i: IT^Ltv^ci:^ 

(HWJ11) mm (S) -2- (N-^yy>t^y*;v*'-;v) r^y- 
1- (^nn^f;v) -x^ogldi 

^»J2 t?#?>tt7t: (2R/S, 4S) -4- [ (N-^yy>t^ry*;i/^ 
il') 75^f^] -2-xf^fy-l, 5 11. 4 mg 

(1. 82 mmol) £Mfcyf-l^5 m H'^m^^ lY^TKmt* 
V > 5 ml tC#*$*^3£afl:y >4 7 0. 5 mg (2. 29 mm o K 
1 2 Omo 1 %) *5frfflfrWXmTLfz 0 ffiTfcT^ M^tT^UU 5B# 
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mmWLtZo IfrMWTjt 10 ml Zmz.XR&Z&)t U KOR^/l' l 0 m 
1 T?3[Bl$ftmU ^a^«rl&fPfiW7X3 0 ml*e3Ek*3 0 ml-e2 0 

> i&si^tk 30 mi-em^L tz&, m^rnm. v >"7 a l £<, 

*OT**EEftlftU K3««LT, Htm (S) - 2- (N-^>y^^ry 
* 7^-1- (^nn^ 9 2 m g £tefeiiMKft£- 

^tLT#^o (s) - l- (N-^>v>;v**->#;i'sK-;i') r^y-2, 3 
- 7"n/N 0 > *; * - ivfr h <DMMW&"? 6 9 %-e& o fc 0 
HPLC«#I$IH1 : 7. 2# 

lH NMR (4 0 0MHz, C D C 1 3) 58. 09 (1H, s) , 7. 40- 
7. 29 (5H, m) , 5. 34-5. 33 (1 H, m), 5. 11 (2H, s 
) , 4. 98 (1H. bs) , 3. 7 5-3. 5 0 (4H, m) 
(3te*«12) mm. (S) -2- (N-^>y>t^y*;Wf^;v) T^y- 
1- (9 uu xfjv^)g| 

^JfcflU-Cfl&fifc (2R/S, 4S) -4- [ (N-^>^Vt^y*;V**- 

7^>f;i/] -2-ih^rv-2-^^;i/- 1, 3-WV7> 5 0 
8 mg (1. 7 2 mmo 1) 'fcatffc^W 5 mlCi^Mf'J 
^WJ^2 6 6 mg (2. 31 mmo K 130mol%) 
ttTSSTLTto «IT»T«, Sia^2«FK«^L^o IfefDmWTXl 0 m 1 
x.TRj&**fclhU ftBt^^^l 0 m 1 -e3@»ffiU ^OTfciMfc&EfcK 
3 0mlTl|Bl«fe^U SiTfc^m^^^v'yA-e^L^o #OT*ttB£&ttL 
^ ^ILT, 14^4 4 0 mgZmzo Z.tL*frW%nm9 nv h ^7 
CRB»«t;BBI^/i'/.n-^#'9->= 1/2) t:i ^)ilL/;i:;5 
. (S) -2- (N-^>^;Vt*y*M-^) 75/-1- (^nn 

xf;>3 8 7 mg^ifeiM^liLt^o (S) -1- (N- 

T*8 2 tzo 
HPLC§^ : 8. 9t> 

lH NMR (4 00 MHz, CDC 1 3) 87. 36-7. 31 (5H, m) , 
5. 14 (2H, s) , 5. 14-5. 01 (1H, m) , 4. 96 (1H, b 
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^pi2 0 0 2- 1 8 9 7 9 6 ^ s<-*J ; 31/ 

s) , 3. 71-3. 46 (4H, m) , 2. 08 (3H> s) 

(il^!li3) @&m (S) -2- (N-^>^**->#;v**-;i') 757- 

%MWSX*%b*itz (2R/S, 4S) -4- [ (N-^>^;U*^>#;W1?- 
;v) 7577^;l/J -2-^f^ry-2-7'nii>-i, 3-v**V7> 5 
0 3 mg (1. 62 mmo 1) *tj^fl/>5 m 1 JC#^S«, tt-ffc h 
';^WJ^221 mg (2. 03 mm o 1 > 130mol%) 

frtfxffiTLtzo «T»~ra, sa-ci 4B*m«#Lfco mammal o m 1 

£i«l*T 1 KJ&*#iLU Wm^^l 0 m 1 -e3EI#jffiU <£#««*l&5ftl& 
tt*3 0 m 1 "C 1 (U^fe^-Lfw^ ^TKiKK^^^^A-CteftL/io 3r^Jf £ 

tzt^^^mWi (S) -2- (N— < , /^**->*^^) 757-1- 
(^n^f^) xf^3 9 0 mgfcfcfeftMfcft^i: LT»fc 0 (S) -1 
- (N-^>-v;v*^v#;l/**^;iO 757-2, 3 -yn;^ yt-H^O 

iijm^-e 7 3 

HPLCf^ : 1 3. 7# 

lH NMR (400 MHz, CDC 1 3) 57. 36-7. 31 (5H, m), 
5. 10 (2H, s) , 5. 10-5. 00 (1H, m) , 4. 96 (1H, b 
s) , 3. 7 0-3. 4 9 (4 H, m) , 2. 31 (2H, J = 7. 2Hz, t 

) , 1. 65 (2H, m) , 0. 95 (3H, J = 7. 2Hz, t) 
M&0O14) £JE#m (S) -2- (N-^>y>t^y*;^;i/) 75 

7-1- (^nn7f;v) J-f-^olKft 

^S&0S6-?|*fc*L;fc (2R/S, 4S) -4- [ (N-^>y;Vt^y* ;i/ 
;V) 7$77.f^] -2-n^rv-2-7x-;i.-l, 3-yt*V7> 5 
0 7 mg (1. 54 mmol) W^fU>5 mUCjli^Ifth 
V7f;Vy'J;V2 15 mg (1. 9 8 mm o K 13 0mol%) 

^»tT«TL^o mt&t&. mux~2mmm$Ltzo i&*Dm**i o mi* 
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, SeJMBt (S) -2- (N-^>yJl/t*y*;^-^) 

nn^f^) xf;V3 0 3 mg^iMM^i: Lt#^ 0 (S) -1- ( 

7%T*»o^o 
HPLC§#Hn : 7. 359- 

lH NMR (4 0 0MHz, CDC 1 3) $8. 05 (2H, d, J = 7. 2H 
z), 7. 56 (1H, t, J = 7. 6Hz), 7. 45 (2H, t, J = 7. 
6Hz) , 7. 36-7. 31 (5H, m) , 5. 3 6-5. 3 3 (1 H, m) 

, 5. 09 (2H, s) , 5. 03 (1H, bs) , 3. 8 4-3. 7 4 (2 H 

, m) , 3. 6 9-3. 6 3 (2H, m) 

<MnmiS) mk (S) -2- (N-^>v;i/**v#;v**-;i/) t<s- 

nmm3 tmutzLmbtifz (2r/s, 4 s) -4- [ (n-^>v;i/** 

7^^f;v] -2-^ 2 T-^- l, 3-v**v 

7> 2 0 0 mg (0. 7 11 mmol) ^it^^U>3 m 1 

110 mg (0. 9 2 4 mmo K 130mol%) ^ 

inu mux-2mmmnLtzo fkmrnwiks m 1 fcira&TRjs*flfihu i^m 

if-^l 0 m 1 -C2®|fimU ^Pr^if £3£fD:fti&;fc3 0 m 1 X*l®m&L 

tz<> mmm^mmfa?*'?}*??? j -K£2>fr$tfrt>, nm (s) -2- 

(N-^>W^y*^-;v) T ^ y — 1 — (^on^f^) (S 
) - l- (N-^>^;v**v#;i'**-;i/) r^y-2, 3 -yn/N°;xv*-;v 
^<biI#J»9 2 %-C4j£Ltv^ c: £ £#IEL£o 

(H»J16) (S) -2- (N-^>v;u^v#;w^-;i/) T^y*- 

1- (^n^fjv) ^)V<DmM 

nmm3 tmm^Lxnhtifz (2r/s, 4 s) -4- [ (n-^^** 
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7> 2 14 mg (0. 7 6 3 mmo 1 ) &M^-^l/>3 m 1 iZ-fefflZ 
-£> mkAfry y>H 15 mg (l. Ol mmoK 130mol%) ^ 

0 m 1 T'2[5]ttttJU ^^*l^n^7K3 0 mlT-lHI^L 
fco ^®OH5oi^#:^n-7h^^-7'f-tcJ:^^^ib, &S* (S) -2- 

(N-^>'7;vt*y*;v*-;v) 7<y-l- (^no^f;i/) (s 
) -1- (N-^V^t^ry*^^-^) 7^7-2, 3 -:/n 
^iI3¥l» 5 6 ttv^ £ £ ^HELfCo 

(^W17) (S) -2- (N-^>5>/lofr*5/;fr>M?-/l/) 7^7- 

1- (^nn^fji/) .x.^-A'WSjft 

^*&^3 bm^kK^mhfltz (2R/S, 4S) -4- [ (N-^^^t^lf 
v#;v?K^;v) 75/^f;v] - 2 -* Y * v- 2 -*<f-)V- l , 
7> 2.04 mg (0. 711 mmo 1 ) ZMfo*Tl'>3 ml« 
-£> *3rv^fcV >142 mg (0. 9 2 4 mmo 1 > 1 3 Omo 1 %) * 
8S2HIU m.^2^mmWLfz 0 ^MW7fc5 m 1 ^Jnx.T^^lhL, P 
86-^ * 10 m 1 -C 2 Hiaffi U *imizmi 3 0 mlfl ®^ 

Lfco %mm<vnMUfc?u*? Ytrjyj -KSi&frffifrh, Wfik (S) -2 
- (N-^:x-^;u;t-^>#;w-K.x;i/) 75;-l- (^nn^fji.) ( 
S)'-l- (N-^>^;i/^-^v^;i/^;i/) 7*^-2, Z-y'u/^V^~ 

(mMW18) I^m (S) -2- (N-^>v;V;t-^v#;v**-;i/) 7^7- 
1- (^nn^fjv) ^)V<dU^. 

tmffi.fcLXnbthtz (2R/S, 4S) -4- [ (N-^Ov^** 
->#;W-tfn;v) 7^^f;V] - 2-* h*v-2-^f-;V-l, 3-v*3rV 
7> 199 mg (0. 711 mmo 1 ) fcMfcy f-1^3 m 1 

^b7-t^;V7 4. 3 mg (0. 924 mm o K 1 3 Omo 1 %) 

rfciuu mux2mmmwLfz 0 mmw7k5 m 1 ziuz-rBLfczwikL, & 

Wt^J^ 10 ml T'2 U ;£W$|/f £f&fD:£j!&7fc3 0 mltl 

Lfz 0 tii^^»a-7 h^^-^Ji&^^t,, m& (S) -2 
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- (N-^^v f ^**v#;i'**-;i') 75 7-1- (^an^f;l/) ( 
S) -1- (N-^v;w**v:*7;l'*'~;i/) 75 7-2, 3 -rn;r/yt- 

(^«iJi9) m& (s) -2- (N-^^;i/**v#;v-**^;v) 757- 
1- (?nD^^) a^^;vco^ 

^l»J3 t|S)^tcLT#f>tL7t (2R/S, 4S) -4- [ (N-^Vv?;i/** 
->*;vsK^;v) 75y^f;i/] - 2 -7 h*~>- 2 -7?-;v- 1 , 3-v?**v 
7> 2 0 0 mg (0. 711 mmol) £MWc>3 ml(:|$$t 
Mh'^f^y'J^l 0 0 mg (0. 924 mm o K 130mol%) 

*muL, mux 2m$mwLtz 0 mammas m 1 ^m^xKm^w^Ltz 

»i|xf;H0 mlt2|lIiffiU ^W^^MP^7fc30 mltli 

ift?#-L£o tiioM^nvh/yy^-ia^^f,, l^m (s) 
-2- (N-^>^;v^*~>#;i' 757-1- (?uu*^)V) x.^)V 
& (S) -1- (N-^>^t^y*;v^;v) 75 7-2, 3 -^n/^v* 

* - frfr h m.nw& 8 7% xqlj& Lx^&zt *mm t tz 0 

(ili2 0) mm. (S) -2- (N-^>y;Vi + y*M-;V) 757- 
1- (^nn^f^/) -x^K^iSBt 

^§&#!I3 tmW.fcLX&btlfz (2R/S, 4S) -4- [ (N-^^v;^^ 
7?y^f^] - 2 -7 h*~>- 2 *■/!/- 1 , 3-*?**V 
7> 199 mg (0. 711 mmol) 4:7*b-h'J;V3 ml^jl 
Mh'J^f^y'^H09 mg (0. 9 2 4 mmoK 130mo 
1 %) £«1U Mza-e2BfKm#t7to S&fn«7k5 m 1 £JHx.T£U££#: 

jh Ltzo mk*-?-^ 10 mi-e20iam &3&fn^7jt 3 0 m 1 -e • 

S) -2 - (N-^>^;v^-^->*;v^— )V) 75/-1- (?nn7^;i0 jh 
f-;^* (S) -1- (N-^>v;v^*v#;i/**— 757-2, 3--7°n/N° 
> v * - *> ii#JK^ 8 5 % X£l& LX^&Zb *mW- L tz Q 
(^«!I2 1) nm (S) -2- (N-^>v;i^*->#;w-}?~;i/) 757- 
1- (rn^T.fjV) i^;K^)^3t 
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^2 0 0 2- 1 8 9 7 9 6 ^ ^- V : 35/ 

^dfe$)3 tmm^LX&btltz (2R/S, 4S) -4- [ (N-^>^** 

v*;v**~;v) 75y^f^] -2 2 l , 3-v**v 

7> 2 0 0 mg (0.711 mmol) M^fI^V5 m UC?#fl?$-£ 
. 2 5%JI<b!M^m?#?fc0. 2 ml **JnU tfit 2 fltfTOtf 2 L£ 0 RJES 
?££7R?£U muMM7k5 m 1 **nx.TK^^^lhL/io 11*^^1 0 m 
lT2[MmU ^^^rl^n^7K3 Om 1 T-1®^L, ilTfciSi^** 
~> * A -C*a» Lfco L > LTffi&j£% 2 6 3 m g £ 

j *>=\/2) izxiommLtztzz, mm. (s) -2- (n-^>v;v** 

T^y-l- (^n^ey.^) if;i/2 2 1 mg&H-feif&fttfb 
^mtLxntzo (S) -1- (N-^>v^**v#;v*^;v) 757-2, 

HPLCt^FI : 8. 5^ 

lH NMR (4 0 0MHz, C D C 1 3) 8 7. 3 4-7. 2 6 (5H, m) , 
5. 14 (2H, s) , 5. 10-5. 01 (1H, m) , 4. 95 (1H, b 
s) , 3. 5 5-3. 4 3 (4H, m) , 2. 08 (3H, s) 
(Hb«fl2 2) WW. (S) -2- (N-t-yb^y*W-;V) 7^-1 

H»J7-e#f>*Lfc (2 R/S, 4S) -4- [ (N-t-yb^/*W^V 
) 75/^f;v] -2-7 f^v-2-^f;V- 1, 3-^^rV7> 1. 4 

2 g (5. 75 mmol) «^fV>15 mH:?l)|^ SftHJ 
^f;Vy'J;V8 12 mg (7. 4 8 mm o K 13 0mol%) 

wxmy^tzo mrmTfe, m^x2^mmwLtz 0 mumMi^i o m 1 *m 
jtxBLfc*w±L, nm^K 10 mi -e3 Ei^tB u &mmm%mQ&m.fc 

3 0 m 1 -e 1 mfc& u *S7Xism^ v a -eie« u fc c gwb * ^ee^h l 
> KS«a»tr, If3* (S) -2- (N- t -^>^r->7>;v^;v) r^y- 
l- ( 7 nn7f;v) ^;v£l. 2 9 g#£ 0 (S) -1- (N-t-r> 

$>-?fZo 
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HPLC##Nfe#; *7A:nacalai C8 4.6 mml.D. X2 
5 0 mm. I 1 0 mM |NaH2P04-Na2HP04| Tkvtifc ( 

pH=6. 8) /T-bh-h'J^=l/l (vol/vol)>IS:i ml 
/min, ttB:UV 2 10 nm, I 4 0 t> : 1 0 ^ 

1 

HPLC##NfK : 7. 8# 

lH NMR (4 0 0MHz, CDC 1 3) $5. 07 (1H, m) , 4. 73, 
(1H, m) , 3. 71-3. 59 (2H, m) , 3. 4 7-3. 4 0 (2 H, 
m) , 2. 11 (3H, s) , 1. 4 4 (9H, s) 
(Hife0H2 3) mk (S) -2- (N-^>v;i/**v#;v**-;v) 7^- 
1- (^nn^f;p) J^/K^Kift 

(S) -1- (N-^v^^v*;^-^) T 5 y - 2, 3-"/n/N'^>^ 
t-;>5 0 0 mg (4. 4 4 mm 0 1 ) ^b^xvio m lKJRiBS-^ 
t^Hltf'J^f;H. 00 g (6. 2 2 mmo 1, 2 8 0 m 0 1 %) > 
ftlR5. 3 mg(0. 0 8 8 3 mmoK 1. 9 9mo 1%)»U 11 

ox:T2f%mmwLfz 0 m^tx^MLtz^ mMmAi 0. 9 g&b3. 9 

5 giT«itL/: 0 Sliigc^ ^h^^--;V3 4 3 mg (2. 

8 7 mmo K 1 3 Omo 1 %) £ 3 #r*WtT?iiT Lfc 0 ^T^7f^> MS. 
it«L, 2B#TO#t/^, l&fOSW7jc5 m 1 ^jjPx.TRjS^#ihb/v:o 
MKx^lO m 1 X-2mmmL, ^fliJIfct&fQ^&Tkl 0 m 1 T' 1 0i5fci#- 

LT^m, ^r^o^^^n^b^^/'^-m:^^^?). t^m (s) - 

(S) -1- (N-^>y>t^y*;^f-;v) T^y-2, 3-^0/0^ 

- h mmm 9 5 t r ^ t %mm l 

(HWJ2 4) (S) -2- [ (N-^>^;l/#*V#;W-K.=.;V) rs/^^ 

^»Ji 2 fcraflUcLT&fcftfcSlsB* (S) -2- (N-^v;v**->#;i' 
7^ y - 1 - (^an>^) -x^;V2. 43 g (8. 4 5 mmo 1 
)£^*/-;V25 mlt:fi$t, »'J^A2. 50 g (17. 00 
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mmo 1 , 2 0 Omo 1 %) &«IU ^"C2B#F^^t^ 0 RS&Kffrfa 

^br>^6-^A7Xi#^2 o m l £#nx^ i^^^-;u2 o m l -etfttbu ^ 

U MffiMiU K£S£&L"C> &&J&%1. 7 5 g£#£ 0 dtt=Sr^ffl^ 
l^vb^7^ CRB««l;ft»J.^->i'/h>i'J.>=l/l) Kigali 

(S) -2- [ (N-^Vy^t^ry*^^-^) 7^^f-;V] 
^y7>l. 2 7 g£&fefa#tt£-%£ LT#& 0 JW7 2%. jfefiJ|9 
9. 8%e e-C&^?Zo 
HPLC«#HI : 5. 053* 

lH NMR (4 0 0MHz, C D C 1 3) 8 7. 3 8-7. 3 0 (5H, m) , 
5. 11 (2H, s), 5. 00 (1H, bs), 3. 65-3. 59 (1 H, 
m) , 3 . 3 0-3. 2 4 ( 1 H, m) , 3 , 15-3. 05 ( 1 H, m) , 2 
. 7 9-2. 7 7 (1 H, m) , 2. 6 0-2. 5 9 ( 1 H, m) 
(MfaM2 5) (S) -2- [ (N-^>v;w^-#->7j;w^;v) r?y^f;i/ 

HWJ 1 3 -e?# *l£8&^ ( S ) - 2 - (N-^y^t^y^ 7 
^-1- (^nn^ jc^;v 1 6 8 mg (0. 5 3 5 mmol)£^ 
?;-)V2 mli:«^ »'J7A9 0. 2 mg (0. 6 5 2 mm 

0 1, 1 2 Omo 1 %) «*JDU lSt3t»l/:o KJ£*C&fQmft7 
>-=e-»7A7jc^5 m 1 Ztinz., BM^^l 0 m 1 -T?2M&mU 

ji ^t&fa^Tjc 20 mi -em® 1 7t 0 mmm *m7kmm-? ~> * a t 

?W\*y?-7 J-KXTOfrtirLtztZZ, 93. 2 mgO (S) -2- [ ( 
N-^^-**^;^-^) T^;**f-)V] ^fc-^r Ltv>£ 0 a 

^8 4%. 7fr^£J^9 9. 7%eet^ofc 0 
(^5&M2 6) (S) -2- [ (N-^^v^:*^^^-;^) 757^f;l/ 

1 **is?><D&3k 

1 4 X^btifz&M^M (S) - 2 - (N-^> v#;W1^;v 
) T57-1- (^DO^ 133 mg (0. 3 9 9 mmol) 
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£p<*y-;V2 mUjllUfi #tm#V*A93. 6 mg (0. 677 
mm o 1 > 1 7 Omo 1 %) Sr^BU MST* 3 m$mW Lfz 0 KJ&ftCftffitt 

m 1 £2Jllx.> Blflfc£*->H 0 m 1 T?3iaailffiU & 
^$Ul&S&*n:£3&7k2 0 m 1 TifcifrU 9 s*r A-Cf£j&L£ 0 # 

SiiiffliL, J&3U&»1 5 4 mgfcftfco i*t*ift)Sjft 

^nv Yy<77<(-\Z£ VfrffiLtibZZ, 1 1 1 mg<D (S) -2- [ ( 
N-'<>Z?)l'**l'fJ)l'tf-)l,) 75/^f;V] LTV*7t 0 
$85%^ 3»iMU£9 9. 3%ee-e*>o7to 

(3dfcfll2 7) (S) -2- [ (N-^>v;v^^v*;w>K-;v) r^y^^i- 

H«!l2 1 -e#e>*LfcftBfc (S) -2- (N-^Vy'^t^ry*^**-^) T 
^-1- (yn^f;V) xf;H6 3 mg (0.490 mmol)£p< 
*y-;H. 7 mICiH^»'J')A7 2. 0 mg (0. 54 5 
mmo U 1 1 Omo 1%) *«E&nU 1 mffiffiftLtio KBWLKmQiM. 

i£T>*~VA&m&2 ml£Jnx.> ^ 5 m 1 EljftW U ^ 

MFfrttfDAtt^cl 0 m 1 T'^t> 4fefcTO^*y*A^*£*Lfco 

^n7f^77-f-Cj: ^IfL^ti^, 74. 6 mgO (S) -2- [ 
(N-^>^;vt^ry*;wf-;v) 7^^f;v] t^fy7>^tUv^ 0 

(^*fe^!!2 8) (S) -2- [ (N-t-rf^y*^*-^) 

%ffiM2 2T?%htitzmk (S) -2- (N-t-/h#y*M-;V) 75 
(^nn^f)!/) xf;i/5 6 7 mg (2. 2 5 mmo 1) £^*y* 
-;l/6 mlM?^ »'J^/A3 4 7 mg (2. 48 mm o L 1 
lOmo 1%) fcaiJDU IST3HraffL/: 0 &J£$^fttft4t7 >-=e-* 
Ajjtj&jfcl 0 m 1 fcin*.. Hsflfcx?-/H 0 m 1 T* 3 HlWffi U &tfMfrft 

fp^7fc2 o m i -ettifru jtejcut-rni") A-e^Lfco ^rae^MJE 

U K^^tT, (S) -2- [ (N-t-rh^y*^f-iV 
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#812 0 0 2 - 1 8 9 7 9 6 ^ ^-v : 39/E 

) 75/^^] ^-^5/7^3 3 lmg£#£ 0 U$8 5%, #3M*j£9 9. 3 
% e e "C&ofco 

HPLCMM;*5A:nacalai C8 4. 6 mm I . D. X 2 5 

0 mnu StfrU : lOmM |NaH2 P04-Na 2HP04| (pH 
= 6. 8) /7-tr h-h V^=l/1 (vo 1/vo 1) , II: lml/mi 
iu Ifcffl : UV 2 10 nm, #7 AM? : 4 0t> I 1 0 ^ 1 
^iS^;*7A:CHIRALCEL OD-H 4. 6 mml.D. 
X2 5 0 mm, #!fr*B : n-A^rt V^V-;U=9 5/5 (v o 1 
/vol), H: 0. 5 ml/m i n, ^tB : UV 2 10 nnu ijy^ 

St : 4 or> &AS : 1 o M 1 

HPLCTOl : 5. 03- 

lH NM-R (400 MHz, CDC 1 3) d 4. 77 (1H, b s) , 3. 57 
-3. 53 (1H, m) , 3. 28-3. 3. 18 (1H, m) , 3. 10-3 
. 09 (1H, m), 2. 80-2. 78 (1 H, ra) , 2. 61-2. 59 ( 

1 H, m) , 1. 4 5 (9H, s) 

[0 0 4 8] 

±m<ommx o ^snt 1 -sir ^ j - 2 , 3 
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• 



mm] 



mm] mm, mmmvmm^mfotLx^m*, ft^ta- 1 -m&t * y - 2 
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¥$14^ 7JI 10 



<B56flMR-f«nH»«> 

[JimB] ¥$14^ 6H28B 
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